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Abstract 



This study was concerned with the 
collection and analysis cf empirical data regarding the 
public and private costs and seme utility aspects of 
vocaticna 1-technical education at two educational centers. 
Activities included establishing: (1) cccu pa t icnal 

objectives cf programs offered, (2) the degree cf 
attainment cf cccup at icnal objectives by graduates in terms 
of earnings levels, (3) a cost-effectiveness ratio, by 
dividing the private and public costs per student by a 
ranked utility number assigned to the earnings level of 
each sampled graduate and computing a mean ratic for each 
program, and (4) a sinulaticn model with respect to 
optimizing a number cf interacting variables such as staff 
and facility organization and utilization. The study report 
is preceded by a literature review and discussions of 
cost-utility as an emerging concept, the cost-benefit role 
in Planning, Programming, and Eudgeting Systems (PPES) , and 
cost-utility systems in school administration. A model for 
further analysis is presented following the study report. 
(TK) 
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PREFACE 



Educational administrators arc continually called upon 
to make intelligent recommendations and decisions regarding 
efficiency in the operation of educational programs. As the 
demands of technology increase, Florida will require expanded 
vocational- technical education programs and it is apparent 
that present educational accounting and budgeting systems do not 
provide adequately organized information on educational program 
costs or on program effectiveness. 

In the initial stages of this research project it seemed 
to be clear that there was no great shortage of theoretical 
analysis in the field of cost-benefit and cost-effectiveness 
analysis, but that relevant empirical material was practically 
non-existent. Moreover, the available published data was, 
more often than not, highly aggregative and excluded many 
economic variables . The result is that , in the past , it has 
been impossible to test numerical hypotheses at the level of 
the school, and much material on "education and occupation" 
has been of little use to the vocational-technical administrator 
because he has been unable to relate it to phenomena in which 
he is involved. 

It is hoped that this report will provide a useful conceptual 
tool for use by educational program planners to project program 
requirements and evaluate alternatives with respect to resources 
and utility factors. 

The study was carried out in the Educational Systems and 
Planning Center at The Florida State University. Dr. Richard H. 

P. Kraft planned and supervised the survey and prepared the report. 

In this brief Preface only a few persons of the many 
involved can be mentioned. Among these are: Dr. Frank W. Banghart 
who assisted in the preparation of much of the material included; 



two graduate students, Mrs. Susan Padro and Mr. Ned Lovell, 
whose time and talent went toward compiling material and 
who wrote parts of Chapter VI and III, respectively; Mr. 

Henry F. Raichle, who assumed the major responsibility of 
data collection, and who also contributed significantly to the 
statistical analysis; Mr. Hiram Green, graduate student, who 
assisted in the collection of data; and Miss Wilt, a Smith who 
performed the extensive secretarial work connected with this 
survey . 



Finally, the author is very much in debt to the staffs 
of the area vocational-technical schools who welcomed him and 
gave him access to their records. Because of a need to preserve 
their identity, their names will not be mentioned, yet, with- 
out their cooperation, this report, and similar research and 
resulting . improvements in vocational-technical education, become 
impossible. 



Dr. Richard H.P. Kraft 



July 1969 
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Cost-eff ectiveness analysis may look like a purely 
rational approach to decision-making, a coldly objective, 
scientific method free of the human attribute of preconceived 
ideas and partisan bias and judgment and intuition. 

It isn’t, really- Human judgment is used in designing 
the analysis; in deciding what alternatives to consider, what 
factors are relevant, what the interrelations between these 
factors are, and what numerical values to choose; and in anal- 
yzing and interpreting the results of the analysis. This fact — 
that judgment and intuition permeate all analysis — should be 
remembered when we examine the results that come, with apparent 
high precision, from analysis. 



E. S. Quade 



INTRODUCTION 



During the last few years the relationship between the 
national education system and the national economy has attracted 
considerable public attention. While much of this attention has 
been focused on the economic arguments for increased public 
investment in education, there has been relatively little 
research on the actual effectiveness of the educational system 
and the relationships between the costs and utility of its 
various programs. 

Cost-effectiveness analysis is the process by which 
costs and certain benefits associated with program outputs 
are related and studied by the decision-maker in the deter- 
mination of priorities and the allocation of resources. 

Data is collected for this analysis in many ways, two of 
these being the traditional cost-analysis procedures and 
the use of modern quantitative analysis techniques. 

The process of cost-effectiveness can and should be 
approached from two directions, the long view and the wide 
view. The long view is concerned with a longitudinal study 
covering a certain time period or number of time periods in 
the future that will assist in pointing out and preparing for 
possible future conditions and needs. The wide view is 
horizontal in nature and attempts to pinpoint side-effects, 
spillover, and any other non-direct influences and/or develop- 
ments that may be derived from the project /system under analysis. 

The very complementary nature of the benefits derived 
from the fulfilling of the various educational goals make them 
conceptually more difficult to measure than measurement of 
costs. Adding to the above problem is the fact that benefits 
spill over to third parties, often in an immeasurable form, 
making allocation of costs a difficult task indeed. Education 
has both investment (in human capital) and consumption aspects 
that must be dealt with and it is diificult to separate these 
two aspects for precise measurements and quantification. 
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Certain indices of benefit, measured in terms of economic 
efficiency goals, seem to be the educational benefits that are 
easiest to isolate. Indices developed for socialization goal 
measurement are less easily dealt with, although, to some extent, 
one can measure and quantify such social indices as voting 
behavior, crime rate change, and general knowledge of current 
events. 



One of the problems found in obtaining good cost data is 
that empirical data indicate variations because of size of 
school population, hours of instruction, quality of equipment 
and materials. These factors must be more controlled if valid 
cost-benefit information is to be derived. ^ 



Much of the educational cost-benefit work has been con- 
centrated upon the costs of education, especially earnings fore- 
gone and potential higher incomes due to benefits derived from 
additional education. An investigation of this concentration on 
dollar amounts reveals this as a factor that has great influence 
upon cost-benefit studies. The main problem area is the obtaining 
of adequate, quantifiable data on facets of education other than 
costs. It is relatively easy to obtain the input costs to education, 
the tax share, the bonds sold, and contributions from the public 
and industry. Also, there is little difficulty in determining the 
short and long term financial returns to the ./tiidies as a result 
of certain amounts and types of education. The difficult measure 
is with personal and social outcomes, with affective domain 
development, and with benefits to society as a whole. 



Criteria to be used by the educational decision-maker in 
cost-effectiveness analysis that are economic in nature would be: 
income of earning differentials and cost differentials, payback 
periods, cost-benefit ratios, expected capital values, and ex- 
pected internal rate of return. ^ The ultimate criterion that the 



A. J. Corazzini, "When Should Vocational Training Begin?" 
(Madison, Wisconsin: Center for Studies in Vocational and Technical 
Education, University of Wisconsin, 1968.) 

^M. Blaug, "An Economic Interpretation of the Private 
Demand for Education," Economics (May, 1966), p. 168. 
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educational administrator could desirTr would maximize 
ference between the present value of benefits and the 
value of costs. 



the dif- 
present 



One of the major problems within the Florida Public 
School System is estimating and projecting the capital and 
operational costs of educational programs. This problem is due, 
mainly, to the financial accounting and budgeting systems which 
are oriented to the fiscal appropriation structure for management 
control purposes rather than towards educational program accounting. 
Most school districts find it appropriate and necessary (by 
statute) to use organizational and object class categorizations 
(such as personnel services, maintenance, etc.) for a financial 
reporting and budgeting system. 



In view of increasing student enrollments, increasing 
demands by employers for their occupational skills, -*• and the 
necessity of allocating scarce educational resources, several 
important questions are raised. 



1. Do the existing vocational technical education programs pro- 
vide positive cost utility relationships? 

2. Can a cost-effectiveness analysis be used to develop optimum 
utilization models in terms of human resources (staff) and 
space facilities? 

3. Can a cost-utility analysis be an effective technique for 
educational planners at local school system level to use as 
a conceptual tool to develop a planning, programming, 
budgeting system? 

Taxpayers, school board members, and legislators, all 
of whom, essentially, are responsible for the financial support 
of public educational programs, are constantly faced with decisions 



^Richard H. P. Kraft, Education and Occupation (Tallahassee: 
Florida: Educational Systems Development Center, Florida State 
University, 1968). 
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concerning the allocation of scarce resources. This cost- 
effectiveness study is expected to assist educational planners 
greatly in organizing evidence on which to base their choices 
among alternatives. 



V 

Purpose of the Study 



The of this study are threefold: first, to 

examine the public arid private cdfets and utility aspects of 
selected vocatibhal-technical education programs; second, to 
yield formulae which will result in the development of a siqiulatioii 
model which can be used by educational administrators for planning 
optimum allocation of staff, facilities, finances, and other- 
resources, and, third, to provide the basic conceptual tools for 
future implementation of a planning, programming, budgeting system 
(PPBS) . 



The study examines social and economic factors in the 
following areas: 

1. the degree to which graduates of vocational-technical 
programs assume occupational earning levels in busi- 
ness and industry for which the objectives of the pro- 
grams were designed; 

2. the public economic costs per student of the programs; 

3. the private costs to the students and their parents; 

4. the cost-utility model as a conceptual tool for the 
design and implementation of a planning, programming, 
budgeting, system; 

5. a simulation model for educational program planners 
and decision makers. 



It would be misleading to think that an educated labor 
force, being a productive capital resource, would have similar 
characteristics as monetary capital in the money market . There 
is no indication that the market mechanism for "human capital" 
will lead ever to optimal resource allocation in this field. It 
should be pointed out that economic analysis must fully consider 
the uniqueness of human capital if it is to assist federal 
government policy, or is to aid lower-level governments and 
private decision-makers to optimize the investment concept. 
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Statistical Design of the Study 



This investigation is concerned with the collection and 
analysis of empirical data regarding the public and private costs 
and some utility aspects of vocational-technical education 
programs at two educational centers. The activities undertaken 
included : 

1. A determination of the occupational objectives of 
vocational-technical education programs that are 
offered at the schools. 

a. This determination was made by: (1) personal 

interviews with supervisors, administrators, and 
instructors involved with each program; and, (2) 
a review of relevent brochures and catalogues. 

2. A determination of the degree of attainment of occupa- 
tional objectives by graduates of each program. 

a. This determination was made by: (1) collecting 

follow-up data on occupations and pay entry levels 
from student records of graduates; and, (2) assign- 
ing a ranked utility number (U) to the occupational 
earnings level of the graduate. 

3. An economic cost-effectiveness ratio was determined 
for each program. 

a. This determination was made by: (1) computing 

the private and public costs per pupil of each pro- 
gram; and (2) using the utility number (U) determined 
in 2. a. above, compute a cost-utility ratio for 
each sampled graduate by: 

C 

P 

CR - U 

CR * cost-utility ratio; C = cost of program; 

U = pay entry utility number. The mean cost- 
utility ratio was computed and compared for each 
ET program. 

4. A simulation model was explored with respect to op- 
timizing a number of interacting variables such as 
staff and facility organization and utilization. 
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Organizati o n of the Report 

The report is organized into seven chapters. Some of 
these are purely theoretical, some describe substantive con- 
clusions, and some are concerned with the actual research procedures 
for this pilot project. 

Chapters I and II are largely theoretical and are con- 
nected with the formulation of appropriate relationships and the 
clarification of a number of ideas on cost-effectiveness and 
cost-utility . 

Chapter III deals with the methodology of school— level 
cost-effectiveness research and should give rise to many more 
fruitful hypotheses. 

Chapter IV analyzes the role of cost-utility as a tool 
for school administrators and discusses various utility aspects. 

Chapter V describes in detail the actual pilot study, 
and deals, in particular, x^ith the numerous problems of data 
collection. 

Chapter VI, then, is devoted to the question: Where 

do we go from here? The chapter examines a model for the 
development of more refined cost-utility analyses. 

And, finally, Chapter VII lists a number of conclusions — 
empirical, theoretical, and methodological — which merited mention. 

Concluding the report arc a number of Appendixes dealing 
with such matters as: A. Investment Criteria in Education; B. 

Cost-effectiveness Analysis of Manpower Programs; and C. Cost- 
Effectiveness Glossary. 



CHAPTER I 



REVIEW OF RELATED LITERATURE 



This chapter aims at reviewing the development of cost- 
effectiveness analysis approaches to program planning and 
evaluation. The review reflects that the relatively few attempts 
to apply cost-effectiveness analysis concepts to educational 
programs have been primarily concerned with evaluating outputs 
in relation to input and processing costs as a criterion for the 
decision to continue, expand, or discard the program under study. 
The emerging concept of "planning, programming, budgeting systems" 
(PPBS) as it applies to governmental and educational systems is 
also explored. In this chapter the use of cost-effectiveness 
analysis as a conceptual tool for the implementation of a 
planning, programming, budgeting system is discussed. 



Definitions 



"Systems analysis" is used as a broad term defining any 
orderly analytic study designed to help a decision maker identify 
a preferred course of action from among possible alternatives. 

As commonly used in the research community, the phrase "systems 
analysis" refers to a formal study intended to advise a 
decision maker on the policy choices involved in matters such as 
planning program objectives. 1 

A somewhat narrower definition is usually assigned to 
a cost-utility analysis. For example, each cost-utility analysis 



^E. S. Quade, Cost-Effectiveness Analysis: An Introduction 
a nd Overview (Santa Monica: RAND Corporation, 1965), p. 1. 
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